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.TO THE JOTNT BOÅRÐ,
INTER COUN'I'T RIYER IiVIPROVE¡./TEiI l
KI¡¡G ArilD PIEIICE COUN1'IES, WASH.

GENTLEMEIi{ ¡

The follewing report coveri-ng a twel-ve nonth

period of maintenance operation along tfue fnter County River

improvement ehannel extending from the City limits of Tacoma

to the }{r¡ekelshoot Indian Reservation, a distance of approxi-

nately 15 niles, is hereby sub¡niÈted f'or your eonsideration

and approv.al.

1{EÅT}I};}i CONIIIïf 0I'¡S

thruout the year the reather has fsllewed a quite

norrqal pattern without perceptible extrêBêse The heavy snow

blanket covering the water shed. of these rj-vers during early

spring raelted. sIowly, consequently, the runoff extended sver

a longer period and weLl into the sunraer nonths"

For the record the follor¡ing table of average

montnly weather condÍtions is hereby ineluded.e

Iabulated Clinatological iiata for the year

eovering the area wi-tnln the province of this flood mainüe-

nance projeetr



Monüh lþtal Precipitation
in inches

i/[ax. lenpo ]*in. Temp,No. Days
Rain

January
February
Itlarch
April
May
June
July
Äugust
September
0ctober
þðovember
December

T7
2L

1,01
7 "39).35
3 "O21"70
2,51+
L,39
ln22
t"7B
5,73
7.96
7.69

9
1Jå
26
31
33
38
38
b6
37
28
32
L5

49
62
6z
75
80
84
90
90
83
66
67
57

7
18
14
1l+
6
10
9
6I
L2

Ðuring Ðeeember snow feII on I dayso

U. S. Ei{GINEERIS PBOJECT LOI¡ì¡ER PUTÅILIP EIVE&

Uo So Engineer Flood Conürol project on the lower

Puyallup River ehannel ineluded 1800 lineal feet of Inter County

River Inprovenrent ehanneL and a najor pertion sf the river chan-

nel thru the city of lacona to Conneneeinent bay has been prar-

tically completed r¡ith the exception of a small portion of

rock revetment yet to be placedo

The d.redging perforned on this proie€t was designed.

to straighten and deepen the river channel uhÍch should for
the present at least, prevent excessive shoaling on the ehan*

nel floor. The straightenÍng of the old channel should greatly

fluÍlitate a rapÍd runoff during peak flood periods.

This dredging operation within the tide ìrater area

of the channel will no doubt cause a scouring effect thruout

the lirar ehannel for probably several niles up streamr thereby



redueing the islands and shoals that are in evidence i_n many

places"

This shoaling effect on the channel floor is of
minor inportance during normar seasons, however, when major

floods occur and.the channel capaeity is taxed to the extrene
linnit it is then that two, three or. nore feeÈ built up on the
channel floor will reduce óhannc¡¿;rdpacity to a point where the
free board margÍ.n is very narrowc

fhe gradienõ over whieh these mountain streams flow
is extremely pronounced, consequently, thÍs steep gradient re-
sults in severe seour on the channel floor, especlall-y tnruout
the upper reaehes from the glaciers down to near the xing-
Pierce county line, where a pronouneed reduction in grad.ient

occurs. The heavier river borne rocks and. gravel are deposited
thruout this area while the finer gravel, sand and silt are

carried on do¡rn stream to be deposited at various locations
in proportion to stream velocity anci the weight of sand and

sÍlt particles carriedo This novable ri.ver borne materiaf is
an ever present factor which cannot be neglected, for its
occurrence in the channelrif not periodocally removed, will
resuLt in the over topping of the l-evees during peak flood
periods.

N,.TUf¿E AII{IJ EXTEiVT OF MAINTENÅi!-CE OPERA.ITON
PERF0RIIED DUr¿fblc L9lr9

1o ÌTIUCKELSHOOT SECTION- During 19ri8 the accuroul_ated. drift
wood rtras collected and burned thruout this entire section of
the river ehannel and also a considerabre anount of dredging



was done in an effort to confi-ne the river within a reasonablc

limit. This operation proved quite successful to tne extent

that no additional maintenanee nas required thruout the present

]9âfr

2o AUBURN SECTïOII- Constant vigil is naj-ntained along the

Àuburn concrete diversion dam to prevent the river from under-

eutting this old strueture. Since the construction of this dam

in 191¿+ the bed of the rj-ver channel adjacent thereto has

scoured out to a depth of at }east seven feet below ti:e footing

of the dano The near destruction of tnis dam by scour acti-on

during L9I9 and agai-n in J-933 made it imparative that proper

heavy revetment be placed along the toe of this dan ano an

effort be made to ciivert tne course of tne river a!Íay from tnis
structure* i,lumerous spur dikes nave been built tnat have âccoül-

plisned tne desired result and with the exception of the lower

two hundred feet the river at the present time is flowing well-

away fron the þase of tnis damo We anticj-pate building at

Ieast two more rock spur dikes that will- no doubt protect the

entire length of tnis Yery important structure"

During the year we have rented a dozer to collect

and burn drift and do some dredging work at a cost of $530"4¿l'

3. COUr\Tl LINE SECTI 0ll* As elsewhere mentioneci in this report

the County Line Section is at the base of the long steep gradient

r¡hich extends upstream to the base of the ruountain, it is here

that a great volurne of river borne rock, gravel and sand âCClt*

mulates as a result of the deereased velocity.



'Ihruout this innediate area Èhere is at present a great

anount of this river borne materi-al that must be reuoved if
channel capacity is to be maintained. For the past tnree or

four years we have been observing the rapid builciing up of the

channel floor and have anticipated its removal, tne anount

being so large that it was deciCed that it would be advisable

to purchase a tractor equipped with dozer blade and a double È

drum dragJ-ine attachment with whieh to dredge the channelo the

purcnase of this equipnrent was consunated in Decenber of this
yearr The rental of sinilar equipmentto do the neccssary

stream dredging which must of necessity extend over a period

of at least four years , would be suffici-ent to offset the

initial purchase price of a tractor equipped as the one pur-

chasedo

During the year we assisted the King UounbÏ Health

Departaent in cleaning up a garbage ciump that had been åccll-

mulaLi-ng for a number of years on the right bank of the river
in the vicinity of Pacific City. We have constructed a perrrâ.e

nent barri-er over the river ciike so tiraÈ in the future all
garbage will be disposed of in the area provided for by the

Health Departmento

bo DfEa.Ïi\¡GER SEC'1'IOI\,¡ - Thruout tnis seetion of the river
several quite extensive lateral erosion pockets developed

that required some irnnediate repair, however, the conpletion

of this work has been deferred until the sunmer months of the

ensuÍng year wnen low water will make it possibie to do tnis
repair work at a minimum cost.



At Stewart Road Brid.ge at station 610+/0 and extending

d'own stream approximately 300 feet it became necessary to

reüove a portlon of tne gravel tnat nad accumulated on the bed

of the streaü to a depth thab prevented the operation of the

U. S. Gaging station. Tnis dreciging operation was performed

at a cost of ti247o48o

At Station 598+00 to ó00+00 an access road to the river

was rebuilt at e cost of $128'60.

At Station 628+70 on the left bank a rock groin was built
requiring l+¿iO cubic yards of rock. This work rfas performed at

a cost of {i1674 ol+2o

¡,t Station 55$+00 on the right bank of the river
a rock groin hlas placed requiring ló0 eubie yards of rock at

a total cost of $1107"84,.

¿,t Station 61O+00 t,o Station ó30+OO on the right bank of

the river a rock blanket was placed requiring 28O cubie yards

of rock at a total- cost of tL003.5e.

At Station f82+80 to Station 488+00 brush growing on the

bank of the river was removecl at a cost of S134o40o

5. ROESLI SE-CTIOIq- the removal of brush on the bank of the

rj-ver at the following locations Ïter performed during this

Right bank- Station 4Ç8+00 to 411++00
LeÍt Bank n 368+oo to 374+oo
Left Bank u l+1O+00 to l+12+00

At a total- cost of $3 51"47

On the lefÈ bank of the river at Station 3b2+8O

a rock groin was constructed during 19l+8 to replace an ancient

pile bulkhead that had decayed and that no longer protected

,earv



the river bank at this point. It was found necessary to êX*

tend this rock groin some distance farther out into the river

ehannel, L6hli cubic yards of rock was placed in this groin at

a totaL cost of S3320.01-.

At Station 412+00 on the left bank of the stream therc

was a tendeney to heavy erosion which was cutting eieeper and

deeper into the banks of the ri-ver at this poj.nt. å. roek groin

was started placing ó08 cubic yards of rock at a cost of ïl.Z[3.L!.
,t dozer l.,ras rented and used to construct an access road to

this point at a cost of {i2lr0"00"

At Station d11+00 a short groin was al-so constructed

on the left bank requiri-ng 572 cubic yards of rock at a total
eost of {i1094 o76o

6o BUUÅLLUP. i{URPHT ÅittD RESERVÅ'IION SECTfONS - These three

sections taken as a unit represent a more nearly uniform rlver
channel which to date remaj-ns quite well reYetted with the o1d

original concrete slab with probably one exception occurring

on the left bank at Station ?l¡2+AO to 267+OAo Ät this point

duritg the years 191? to 1919 floods occurring that time des-

troyed approxirinately 25OO linea1 feet of the levee that had

previously been constructedo During the ensuing years some

effort nad been rnade to replace the eroded levee, howeYer, no

effort had been inade to completely rebuild the old original
leveeo During the past four years we have begun to reestabÌish

channel alignroent and to rebuild the toe of the levee by con-

structing a rock groin graCually building it to a height that

will prevent overflow during normal periods. This work will

be conti-nued frora time to tine as funds perrnit.



From the City limits of Tacoma to the upstream terrninun

of the Puyallup Section a distance of approximately six mÍlest

we have concentrated our efforts in removing all brush growth

along Èhe banks of the river during the past years

An urgent request had been macie by the u. s. District

Engineer office at seattle that this brush growbh be kept cut

low so that {h event of an extreme flood a maximum channel capa-

city could be maintained. The renoval of a considerable quantity

of brush such as occurs on the river banks entails considerable

expense when performed by hand labor, therefore, we have attenpted

to destroy thís brush growth by chenical treatment, the result

of this effort eannot be fully determined until early sprj-ng,

but if presenË ind.icatlons are a safe eriterion we may be assured

that this r¡ethod will be less costly than hand labor'

The cost to remove brush by hand labor for a distance of

ó.¿r miles is S3 r,3L7o36t by comparison 2.4 niles of brush growbh

as chenically treated. at a cost of 195.00 for materi-al"

A'IED I{A$I ES

1o Muckelshoot Section- L2"E rniles in length

collecting and burning accumulated driftwood in the

river channel"

2o Àuburn Seetion- 1.ó miles in length

a- collecting and burning accumulated driftwood in

river channel"

b- Building a shorb rock spur dike on the rignt bank

near the 10wer end of the concrete Ðiversion Dam

c- channel dredging, near the Highway Bridge where a

great amount of gravel has accurnulated in the clrannel"



3, County Line Section - I.29 miles in length

It is in this section that a great arnount of river borne

gravel has accumul-ated until- at present it presents a

hazard of no mean proporti-on' It is witnin tuj.s sectj-on

that the gradient changes rapidly with the resul-t that

precipitation of river borne eat,erial is most noticeabLe"

Ðuring the years J-933 to 35 approxj-mately 200r00O çubic yards

of gravel was dredged from the channel near the King-Pierce

üounty line in an effort to remove this vasü arnount of accumu-

lated materi.alo Si-nce that time aecurnulation has continued

until at present it appears that dredging operation should

not be longer deferred.

lro Dieringer Sectioçt 3 " 57 miles in iength"

Immediately below the County Line Section the silting
action on the channel floor has been quite pronounced to the

extent that large shoal-s and islands a re occurring causing

considerable lateral- erosion to the unrevetted bankso As in

the County Line Section it becomes increasingfy necessary to

remove this aecumulatlon of gravel as soon as equipment can

be made availabLe.

Thruouü the Dieringer Section of the rj-ver a consioerable

portion of tne banks remain unrevetted and. tne stabilization

of tirese river banks has been deferred from year bo year with

work being performed at such places where erosj-on tc the natural

bank rnade ib neeessary, this naturally results in widely scatÛ3red

Írnprovement to the existing banks.

Several quite severe erosion pockets developed ciuring

the year which required some imr¡ediabe attention, these will- be



complGtêd during the ensuing 1rêârc

5' Roesli Section- 2.LA niles in length

The conÏI¡uenec of the Puyallup and Stuck ttivers occurs

within this section and. it is at ühis point tnat wide channel

diversion has occumed with the result tnat the primårf utoâIl*

der belt varies in width from 80O to 1r0O0 feet thus pernitting

the river to flow from side to sicie and at times to attenpt

further destruction to the unreretted banks.

As in the Dieringer Section no attempt iras been made to

provide a continuously revetted bank as this would necessitate

the expenditure of funds eonsiderably Ín excess of our annual

maintenance budgetn l{e have however adopted a plan of progres-

sive action, by building a uniform channel width and revetting

this with roek as the levees are built. rt is possib.t-e to

dredge the river channel using this naterj-al to build the leveeso

6. Puyallup Section 1.15 miles in length

The right bank of the channel thruout this section

remains in a good state of repair having been stabilized with

a continuous concrete slab many years agoo The left hand bank

for the most part consists of a wide gravel slope heavily

overgl'ðWn,:with willow and cotton wood brush which has resisted

erosion over the years. Unless some unpredÍcted erosion should

occur we nay consider tnis section in a safe condition at least

for the present¡

7 and f. ivlurpny and ReservaËion Secti'ons- 4'.81+ niles in length

hl,e nay consider these two secti-ons as a single unit since

this portion of the river channel was dred.ged and revetted with



a concrete slab during the initial eonstruction period of the

Inter County projecta.

Thru the years since then, undercutting and overtoppi-ng

of the levee during peak flood period has necessitated the

rebuilding portions of the leveeo Erosion at the waters ed.ge

of the concrete slab revetment has from time to time necessitated

some extensive rock work to prevent the river from undercutting

this slab revetment. To accornplish this nemerous short spur dikes

have been built that extend oub from the shore line twenty to
thirty feeto Thus far tnis type of protection has proven very

satisfactory. where ühe erosion has been continuous over several

hundred feet in length a rock blanket has been eraployed exÈend-

ing out from the toe of the concrete slab onto the river fLoor.

This type of work wil-l be continued as occasion d.enandso

ESUIPivIENT

A careful survey of our requireraents and especially the

amount of raaintenance work necessary within the next four or

flve years, it became apparent that we shouLd purchase a diesel

tractor equipped rtrith a dozer blade and double-cirum winch for
drage l-ine work, rather than to continue to rent equipment of
this type" This matter was thoroughly discussed with our

ConsuLting Engineer, who voiced his approval to purcrrase this
equipmento

GitNERAL

The transfer of the Inter-County River Improveraent office
from its former location on Stewa¡t Road and Süuck River to its
new location on the Puyallup River at iuleridian Street in
Puyallup rìras accornplished during the past yearÕ As previously

stated on numerous oceasj-ons, the old office building was in



a bad state of decay and since it was located beneath two

high voltage transmission lines of the Puget Soundr. Power

and Light Ùompany we had. been requested to renoye it at our

earliest convenj.ence ciue to the hazard to both üne building
and to occupants should one of these high voltage lines break"

uuring the suflrmer months of 1949 we built the present

office of concrete and concrete blocks on il¡and belonging to the
fnter tounty Ríver Improvennent" Thls building is very

substantial and is well designeci to meet the requirements of
an office of this kind for the ciuration of the rnter county

River fnprovernent 99 year agreement" The cosÈ of tnis bui¡i*
ing including labor and material- amounted to $8rj 5+o9g.

,ts your Cirief Engineer f am most happy to have the
advice and council- of the newry appointed. consurting Engineer

i{rç J. Âo Earley, whose training and engineering experience

over a period of many years eonbined with his first hand

information reLative to the rnter county River rmprovement

gained while serving as a King county csnmissioner has pro-
vided him with the neaessary prerequisites to serve as a

Consulting rJngineer on this river project in ¡rhich two adja-
eent counties are so vitally interested.

A financial statement of the years expenditures i_s

included herewitho

ilespecËfully submitted,

i'' H"E

4

C"E"



Seattle, hshington
Febrnary 6, L95O

1o the Jof¡t Boa¡d
Inter Cornty 81ve¡ Inpnoveænt
Klng and PLeroe Cor:nties, tlrshfngtø

Gentlenen¡

åttaahed hereto lE tibe annu¿L report of tbe Inter Comty Rlver
Ln¡rovæent, oorylletl þ tfu. F. II. EssLg, Cbtef &nglneer on thLs proJectr

Erou e¡auinatLoa on tùe groud and of the uaps, I f,tnal the report
to be Eubstantl¿Lþ correct. I ft¡¡d that !h, Eesf.g Ls ïell equlpped,
througb years of trafnrng anil ex¡ærlenee, to bandle a ¡rroJeet of thts
character rùieb requires earefir-l Judgnent at tLneso

I m,s fulty l¡ aecord. wlth the purchase of tnactor equlpænt ih
t&re L919 btrdget, as I a¡n of the opfnlou that the reqoval of tbe gravel and
sand, deposlts lsatloned i¡ See. 3 - i0ounty ttne Sectloar sbouLl not be
delayed anotber seåso¡. Due to the reductíon ln tbe graillent of the rlver
nbíah occurs at about tbe Åt¡bu¡n BrLd,ge, 1t vtLL be necessar7 to renotê de-
positc alnoet yearly. Consequentlf lt rae our opfnloa tbat it would. be
nore eeoüonlcal to bruy equlfnt tba¡ to reat. It is also our observatloa
that shen fl.ood nter ls lapouniled tn the Uhitê Blver da¡n resenrolr a¡d theu
released, efber a quiek rrn-off, the river et these tlæo camÍes a Jasge
anor¡nt of sÏlt, ¡rbLcb adds to tbe b¡¡rden of rercval. It oan be safeþ eafd
that oontrol. of gl.actal strea¡ns such aE the flhtte, Pqyrallup and, other such
st¡g¡lrc, rü1 ge æ forevet.

I rtsh to corcnd Ib. Eesl.g f,or t'he neighlng nethod he b¿s fn-
stalled, at the Hfng Rock Qt¡a$y. ALL rock reæved by chnp truck te retgb-
Ecl a¡d a ilatly record kept of eacb trrrok operatrqg. Dlre to the fact tbat
praatloal.þ all trueks are hl¡ed on a! hourly basl.s, Lt ca¡ be geen at a
glance the ruLtg tùat are o¡ærattng efffelently and vice yersa.

I oannot strees too stroagþ the aeceseity of working vitb the
rlver and the placi¡g of rock grolas fn proper locatfoae, usfng aslarge bl-
anguJar rock as caa be lra¡tlled. ït ts ry opinlon tbat roek rip rap of
proper sLze and bardneee ia, fn tbe J.ong nm, the chea¡æst forr of reret-
ment and, baak proteetion, as pilfng aad ttnber and brush are short-livecl "

to say tåe least.

,

. Earley
JåE:J CoasuLtf¡g Englneer



II\TTEH COUNTY RIVER IivFRüvEi'fEitlT

lrgt+g EXPEttDITUHES

Office- Engineering
Stream Gaging
To o1 s *Shopwork -Repa i r
Ford Flat Truck- Operating Cost & Repair
DodgeTruck n n tr

iuiercuryCar n n r
River Patrol-Bank Stabifi-zation
Industrial fnsurance
Employerr s Retirement Contribution
New Offiee Construction
Å,ccess Roads
Cross Section & Survey-Drafting
Dozer Supplies
Capital Outlay Caterpillar Tractor lJoøerBlade

Tota].... o......

Total vouchers issued

Gas-Oi] Inventorf.............. .$ L39.OZ

SALARIES
& WAGES

$*28 r 30O.00

BUDGET ÐON 19þ9
i{Aft'I'llEäÁ.i'lCE
& OPES,ATION

,i23 1300"00

* 8, 069.57
550.00
+0I. Bó
378'62
240" 86
383.69

?9'575.76
l+2').3L
553.67

8 135+.99
297.92
7l+4.L4
89.41

20.L3l+.l+L

V7olgg.zh

70.317 .26

r01Á,t
CA,PIT.{,L
OUTLII,T

{r2L ,500"o0I .5

$3orooo.oo Ð81rôoo.oo

Total
Expend ed 2L.763.58 17 .Q8t+.25 28.t+89.1+3 70 .337 .26

Balance $ 3 ,536,42 6 ,2L5 .7 5 tr5LO.57 $11,262.7t+

King County Budget

góo,960. oo

5A ,56o,8g

Pierce Co.Budget Tota1

,ü20, 6ua.oo ç gt,ô03:38"t

L9,77A.37 70.337 ,26Expenditures

$ 9 , i93 .rr $ 869 .63 {i}1, 262.7 t+


